Intelligent, smart products, and processes
The concept of the intelligent products (IPs) and knowledge-based concepts such as ''smart products,'' ''smart processes,'' or ''product and process-driven controls'' are of increasing importance. These concepts exploit the features in a product with a decision-making process giving birth to so-called IPs. During the generation of such IPs, the whole product's life cycle processes, from its design to its recycling including its manufacturing, use, and maintenance ought to be considered. In our changing world economic environment, this concept has an important potential impact on criteria such as cost, efficiency reactivity, and sustainability. This notion of intelligent or smart product can be extended toward building the concepts for intelligent processes. Examples of such processes include intelligent design, intelligent manufacturing, smart maintenance, built-in quality, tractability, and many similar processes. IPs and intelligent processes require that we reconsider the organization's control, knowledge, service, and management of its systems as a set of integrated and well-connected framework. IPs generally aims at dropping the barriers faced by today's systems in terms of reactivity, adaptability, energy, sustainability, and so on. Today, industrialists and researchers face a number of new challenges: such as how to study, specify, and develop new models, methods, and tools in order to develop and build such an integrated set of well-connected framework for each IP.
This Special Issue on ''Intelligent, Smart Products, and Processes'' contains seven papers expressing different viewpoints contributing to this multifaceted area in maintenance, performance, optimization, product lifecycle management (PLM), communicating-objects, knowledge, and services.
The first paper by Milana et al. deals with the design and development of knowledge-based system for integrated maintenance strategy and operations. This paper proposes a framework which is elaborated to show how the Knowledge-Based System for Integrated Maintenance Strategy and Operations can be applied to support maintenance decisions. The knowledgebased system integrates the Gauging Absences of Prerequisites methodology in order to deal with different decision-making priorities and to facilitate benchmarking with a target performance state.
The second paper by Indriago et al. deals with the performance evaluation of holonic control of a switch arrival system. This paper shows that the application of holonic paradigm to Hybrid Control System is a promising way, leading to new industrial intelligent processes. However, there is a need for performance evaluation of such solutions in order to give them credit among the multiple formalisms used in the literature. The results tend to show a good overall performance of the proposed control model in this paper.
The third paper by Zhong proposes a hull mixedmodel assembly line balancing using a multi-objective genetic algorithm simulated annealing (GASA) optimization approach. The GASA optimization algorithm developed is applied on a practical example and puts ahead promising preliminary results.
The fourth paper by Elhariri-Essamlali et al. deals with the PLM solution for collaborative development of wearable meta-products using set-based concurrent engineering (SBCE). This paper proposes a new model to shift from the theoretical concept and principle to concrete specifications adapted to wearable smart products leading to a prototype implemented on top of a Product Lifecycle Management system for efficient management of the development project and its technical data.
The fifth paper by Trab et al. deals with a communicating object's approach for smart logistics and safety issues in warehouses. This paper aims to provide a novel solution for smart logistics focusing on the safety issues in the warehouse management systems (WMS) with the use of communicating-object, holonic, or product-driven-system approaches. This enables achieving safety assurance with a decrease in the decisionmaking delay and an increase in the solving efficiency of local and dynamic disruptions, while avoiding inherent shortcomings of the WMS centralization.
The sixth paper by Chung et al. proposes a reservation-based dispatching rule for make-to-order wafer fabrication with high-priority lots. This paper suggests an enhanced reservation-based dispatching rule to achieve low tardiness for normal lots as well as on time delivery of high-priority lots. The proposed dispatching rule has been implemented and outperforms conventional dispatching rules and conventional reservation policy.
The seventh and last paper by Wu et al. deals with product lifecycle-oriented knowledge services: status review, framework, and technology trends. This paper proposes a framework which integrates knowledge service into product lifecycle theory and technology trends for product lifecycle-oriented knowledge services. The proposed framework and technology trends have been applied on a use case: a gantry crane design knowledge service system.
The Guest Editors hope that the readers can benefit from the different contributions and interesting perspectives presented by the authors in this special issue and that they may have new ideas contributing to this research topic.
